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FEEDING HIGH GRAIN D I E T S  TO STEER C A L M S  WITH 
DIFFERENT FEEDLOT ARRIVAL E I G H T S  
R. H. P r i t c h a r d  
1 
Department o f  Animal and Range Sciences 
BEEF REPORT / CATTLE 87-11 
Crossbred s tee r  ca lves (384 head) were used i n  a 2-year  study t o  determine t h e  e f f e c t s  o f  f e e d l o t  a r r i v a l  
weight and d i e t  concentrate Levels on f e e d l o t  performance and carcass var iab les .  Steers were separated i n t o  L igh t  
(434 Lb), medium (486 Lb) and heavy (533 l b )  groups based upon weights when they a r r i v e d  a t  t h e  feed lo t .  A Low 
energy (LE) co rn  s i l a g e  rece i v ing  and growing system was compared w i t h  a h igh energy (HE) system t h a t  invo lved 
feed ing r e l a t i v e l y  h igher  Levels o f  g r a i n  du r ing  rece i v ing  and growing per iods. Calves were f e d  t o  s i m i l a r  
fa tness endpoints. Rate o f  g a i n  was s i m i l a r  f o r  weight groups, bu t  L igh te r  ca lves requ i red  more days on feed and 
were more e f f i c i e n t .  L i g h t e r  calves a l s o  gained mare weight i n  t he  f e e d l o t  when s laughtered a t  a constant f a t  
endpoint and weighed Less than heav ier  a r r i v a l  weight groups. High g r a i n  feed ing du r ing  r e c e i v i n g  and growing 
per iods improved o v e r a l l  d a i l y  ga ins  and feed e f f i c i e n c y  bu t  caused s tee rs  t o  reach t h e  comnon f a t  endpoint a t  
L igh te r  weights. There were no i n t e r a c t i o n s  between a r r i v a l  weight groups and feed ing system. Nonfeed costs  per 
u n i t  s laughter  weight were s i m i l a r  f o r  each feeding system, i n d i c a t i n g  feed resources and f e e d l o t  tu rnover  r a t e  
should be pr imary  f a c t o r s  used i n  dec id ing  which feeding system t o  employ. 
(Key Words: Steer Calves, Growing System, High Grain, Carcass.) 
I n t r o d u c t i o n  
Frequent ly  economic cond i t i ons  e x i s t  when min imiz ing the  roughage component o f  feeder c a t t l e  d i e t s  reduces cost  
o f  gain. High concentrate feed ing has become t h e  norm f o r  feeding y e a r l i n g  c a t t l e ,  bu t  newly weaned ca lves are 
t y p i c a l l y  no t  f e d  h igh  g r a i n  d ie t s .  I n  some instances t h i s  i s  because of fo rage a v a i l a b i l i t y  and(or) p r i ce .  A 
concern t h a t  feed ing h i g h  g r a i n  d i e t s  t o  calves w i l l  depress performance du r ing  the  l a t t e r  p a r t  o f  t h e  feed ing pe r iod  
and w i  11 reduce market weight i f  c a t t l e  a r e  s laughtered w i t h  s i m i l a r  c o n d i t i o n  a l s o  causes producers t o  background 
t h e i r  calves. 
Data c o l l e c t e d  f o r  o the r  purposes were a v a i l a b l e  as an example o f  how c a l f  weaning weight and f e e d l o t  growing 
program a f f e c t  economical ly important product ion var iab les .  R e l a t i v e  responses a t t r i b u t a b l e  t o  f e e d l o t  a r r i v a l  weight 
and d i e t  a r e  intended t o  serve as t o o l s  t o  a i d  the  decis ion-making process f o r  feeders t h a t  feed ca lves and ranchers 
t h a t  i n tend  t o  r e t a i n  ownership o f  t h e i r  c a l f  c rop through slaughter.  
Ma te r i a l s  and Methods 
Calves used in  p recond i t i on ing  s tud ies  sumnarized elsewhere i n  t h i s  repo r t  were a l l o t t e d  t o  8-head pens by 
preshipment t reatment and feed lo t  a r r i v a l  weight. Weight a l lo tment  was done on the  bas i s  o f  L ight  (LUG), medium ( M w G )  
and heavy (HUG) weight calves from each ranch invo lved i n  t he  preshipment study. Two ca lves from each ranch were 
represented in  each pen f o r  each weight group. Calv ing season among ranches was s i m i l a r  and i n  general  Lasted Less 
than 70 days. 
Two feed ing programs were used from feed lo t  a r r i v a l  through s laughter .  The Low energy (LE) program inc luded 
growing ca lves on a h igh  roughage d i e t  du r ing  the  i n i t i a l  112 days on feed fo l l owed  by h igher  g r a i n  d i e t s  du r ing  t h e  
f i n i s h i n g  phase ( t a b l e  1). The h igh  energy (HE) program was 75% concentrate d u r i n g  the  growing phase and a 90% 
concentrate d i e t  was fed  from 112 days on feed u n t i l  s laughter.  
l ~ s s i s t a n t  Professor.  
D i e t  
P r o t e i n -  
A l f a l f a -  m i n e r a l  Crude 
brome Mo- Corn s u p p l g -  p r o t e i n ,  NEm NEg 
hay  Corn l a s s e s  s i l a g e  ment % Mcal/lb 
R e c e i v i n g  (Day 1 - 2 8 )  
High e n e r g y  39.23 51 .85  2 .07 - - 7 . 0 5  14 .63  .82  . 5 3  
Low energy  1 0 . 0 0  - - - - 76.89 1 3 . 1 1  1 4 . 5 6  . 7 3  .46 
Grower (Day 29-112) 
High e n e r g y  25.00 68 .47  3 .00  - - 3 . 5 3  1 2 . 4 1  . 9 1  . 6 1  
Low e n e r g y  - - - - - - 87.35 1 2 . 6 5  1 2 . 0 7  . 7 8  .50  
F i n i s h i n g  
High energy  
(Day 113-end 
o f  t r i a l )  1 0 . 0 0  82.15 3 .00 - - 4 . 8 5  1 1 . 0 5  . 9 5  .65 
Low energy  
(Day 113-168)c  - - 46.17 - - 46.18 7 .65  1 1 . 0 9  .87  .59 
(Day 169-232) - - 64.34 3 .50  25 .81  6 . 3 5  1 0 . 7 8  .92 .63  
a P e r c e n t a g e ,  d r y  m a t t e r  b a s i s .  
Supplements c o n t a i n  a n  a p p r o p r i a t e  amount of soybean mea l ,  t r a c e  
m i n e r a l i z e d  s a l t ,  d i c a l c i u m  phospha te ,  p o t a s s i u m ,  c h l o r i d e  and l i m e s t o n e .  
C On day 232,  a l l  remain ing  c a t t l e  were p l a c e d  on t h e  h i g h  e n e r g y  f i n i s h i n g  
d i e t  t o  t h e  end  o f  t h e  t r i a l .  
Cat t le  were slaughtered when mean r i b  f a t  depth f o r  a pen reached .4 inch. Fat depth was determined using a 
a t  2-week i n t e r v a l s  as steers approached slaughter condi t ion a t  a loca t ion  s i m i l a r  t o  where carcass r i b  f a t  wouLd 
be measured us ing a Cook's probe. Hot carcass weights and federa l l y  assigned carcass y i e l d  and q u a l i t y  grades 
were recorded a t  slaughter. 
Twenty-four pens (192 head) o f  crossbred steers were used each year. The study was conducted on c a l f  crops 
from the same ranches f o r  two consecutive years. Since i n i t i a l  weight groups were rep l icated,  i t  was possible t o  
evaluate the e f f e c t s  o f  d i e t a r y  energy and i n i t i a l  weight on feedlot performance and carcass character is t ics .  
Data were analyzed as a 2 x 2 x 3 x 2 f a c t o r i a l  representing preshipment treatment, d i e t ,  i n i t i a l  weight group and 
year, respect ively. The f i n a l  analys is  o f  variance included only  those in te rac t ions  found s i g n i f i c a n t  (P<.05) i n  
the complete model. Growth and feed data were analyzed on a pen mean basis. Carcass data were analyzed using 
ind iv idua l  animal records. ALL tabular data reported represent Least squares means f o r  weight groups o r  d ie ts .  
Results and Discussion 
--
When c a t t l e  i n  a feeding t r i a l  are not  slaughtered on a comnon date, i t  i s  important t o  achieve a constant 
compositional endpoint, s ince fa t ten ing  reduces product ion e f f i c ienc ies .  Rib f a t  thickness i s  a good general 
i nd ica to r  o f  r e l a t i v e  carcass f a t  content, hence i t s  use t o  establ ish slaughter dates. When y i e l d  and q u a l i t y  
grade data are considered as fu r the r  ind icat ions o f  f a t  content, no d i f ferences between i n i t i a l  weight groups 
existed. However, there were d i e t  e f fec ts ,  i nd ica t ing  tha t  a l l  c a t t l e  may not have been a t  a constant f a t  
endpoint, but di f ferences were small and ignored f o r  purposes o f  t h i s  example. 
There was about a 50-Lb d i f fe rence  between mean c a l f  a r r i v a l  weights f o r  each weight group (P<.001). A 
general observat ion was tha t  frame s ize  d i f ferences were probably greater between ranches than w i t h i n  a ranch. 
Therefore, by our al lotment procedure, frame s ize  d i f ferences were s t r a t i f i e d  across pens and a r r i v a l  weight 
d i f ferences would Largely r e f l e c t  age, dam m i l k  production and e a r l y  growth po ten t ia l  of the c a l f .  
Feedlot  growth r a t e  ( t a b l e  2) d i d  no t  d i f f e r  between weight groups (P>.10), a l though days on feed d i d  
(p<.01). Because o f  a d d i t i o n a l  days on feed, l i g h t e r  ca lves  gained more weight i n  t he  f e e d l o t  (P<.Ol) bu t  
remained l i g h t e r  a t  s laughter  (P<.01). Approximately h a l f  o f  t he  d i f f e r e n c e  i n  a r r i v a l  weight between weight 
groups was made up w h i l e  s t e e r s  uere  i n  t he  f eed lo t .  
TABLE 2. FEEDLOT PERFORMANCE OF STEERS ARRIVAL WEIGHT 
GROUP AND FEEDING SYSTEM 
Arrival weight group feed in^ system 
Item LWG MWG HWG Prob< HE LE Prob< 
Arrival wt, lb 
Slaughter wt, lb 
Feedlot gain, lb 
Days on feed 
Hot carcass wt, lb 
Quality gra e 
Yield grade g c  
Average daily gain, lb 
Dry matter intake,lb/day 
Feed/gain 
a 
Least squares means. 
Probability value for main effect differences. 
C Federally assigned quality grade 1 = prime, 2 - choice, 3 = good. 
Federally assigned yield grade. 
e 
Main effects are not different (P>.06). 
D a i l y  d r y  ma t te r  i n t a k e  was lower and feed e f f i c i e n c y  was improved (P<.001) f o r  l i g h t e r  calves.  Ha l f  o f  t he  
s tee rs  i n  each d i e t - w e i g h t  group were precondi t ioned. Precond i t ioned ca lves  had heav ier  a r r i v a l  weights, consumed 
more d r y  mat ter  and uere  l ess  e f f i c i e n t  than nonprecondi t ioned calves.  By eva lua t i ng  da ta  as we have f o r  t h i s  
repo r t ,  i t  appears t h a t  poorer f e e d l o t  e f f i c i e n c y  assoc ia ted w i t h  p recond i t i on ing  may be a t t r i b u t e d  t o  heav ier  
c a l f  a r r i v a l  weights. 
S teers  f e d  t h e  h i g h  energy d i e t  were i n  the  f e e d l o t  fewer days, gained f a s t e r  and were more e f f i c i e n t  than 
s tee rs  f e d  t h e  low energy d i e t  ( t a b l e  2). As i nd i ca ted  e a r l i e r ,  HE s tee rs  had s l i g h t l y  h ighe r  q u a l i t y  and y i e l d  
grades, i n d i c a t i n g  they  were over fed r e l a t i v e  t o  LE s teers .  D i e t s  were managed based on rece i v i ng ,  growing and 
f i n i s h i n g  per iods .  HE s tee rs  performed b e t t e r  i n  each o f  these per iods  and a depression i n  performance d u r i n g  the 
f i n i s h i n g  phase was n o t  ev ident  ( t a b l e  3 ) .  
Slaughter  and carcass weights were L igh te r  f o r  HE s tee rs  ( t a b l e  2) when l i v e  r i b  f a t  reached .4  inch, 
i n d i c a t i n g  HE d i d  increase the r a t e  o f  f a t  depos i t ion .  Since carcass weights f rom bo th  groups f e l l  w i t h i n  the  
packing i n d u s t r y ' s  d e s i r e d  range, t he  most important cons ide ra t i on  o f  t h e  l i g h t e r  s l augh te r  weight i s  reduced 
t o t a l  f eed lo t  gain.  L i g h t e r  s laughter  weights increase the purchase p r i c e  e f f e c t  on break-even s laughter  p r i c e .  
TABLE 3. INTERIM FEEDLOT PERFORMANCE OF SZEERS FED DIFFERENT 
HIGH OR LOW ENERGY DIETS 
Feeding system 
Item HE LE Prob b 
Receiving period (1-28 days) 
Initial wt, lb 
Average daily gain, lb 
Dry matter intake, Ib/day 
Feed/gain 
Growing period (29-112 days) 
Starting wt, Ib 
Average daily gain, bb 
Dry matter intake, Ib/day 
Feed/gain 
Finishing period (113 days-end) 
Starting wt, Ib 
Finab wt, lb 
Average daily gain, lb 
Dry matter intake, lb/day 
Feed/gain 
a Least squares means. 
Probability value for main effect differences. 
C Main effects are not different (P>.05). 
There were no in te rac t ions  evident i n  t h i s  study. I n  other words, the di f ferences between feeding programs 
uere s i m i l a r  regardless o f  the a r r i v a l  weight group. Decisions on which feeding system t o  use are s i m p l i f i e d  uhen 
no in te rac t ions  ex is t .  Nonfeed costs per cu t  ga in f o r  HE and LE systems were $39.89 and $39.31, respect ively. 
This included purchase, processing, in te res t  and yardage costs based on days on feed and t o t a l  gains o f  each 
group. Decisions on which system t o  use would therefore be based on feed resources, market target  dates and 
whether you u ish t o  feed one o r  two groups o f  c a t t l e  through a pen each year. 
